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(54) METHOD OF PROCESSING SUBSTRATE AND PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the 
method of processing a substrate, in which 
organic compound removed from the substrate 
does not re-attach it, water molecules are 
effectively removed form it without increasing 
processing steps, the steps of drying process 
are not necessary before forming a thin film on 
the processed substrate, the deterioration of 
the roughness or the flatness of the substrate 
by the processing is little and the processing is 
not dependent on the material of the substrate 
and to provide the processing device. 
SOLUTION: In the processing method of the 
substrate, the substrate arranged in a gas tight 
chamber provided with exhaust means is 
exposed to ozone gas or/and heated gas. The 

density of the impurity included in the ozone gas or the heated gas is desirable to 
be 1 0ppb or less. Further, the temperature of the heated gas is 80° C or more is 
desirable. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The art of the base with which the base arranged in the sealed cabin 
equipped with the exhaust air means at least is characterized by being put to 
ozone gas. 

[Claim 2] The art of the base characterized by putting the base arranged in the 
sealed cabin equipped with the exhaust air means at least to the heated gas. 
[Claim 3] The art of the base with which the base arranged in the sealed cabin 
equipped with the exhaust air means at least is characterized by being put to 
ozone gas and the heated gas. 

[Claim 4] The art of the base according to claim 1 or 3 with which high impurity 
concentration contained in said ozone gas is characterized by being 10 or less ppb. 

[Claim 5] The art of the base according to claim 2 or 3 with which high impurity 
concentration contained in said heated gas is characterized by being 10 or less 
ppb. 

[Claim 6] The art of a base given in claims 2 and 3 to which temperature of said 
heated gas is characterized by being 80 degrees C or more, or any 1 term of 5. 
[Claim 7] The art of a base given in claims 2, 3, and 5 characterized by said heated 
gas being one gas chosen from rare gas, nitrogen gas, ozone gas, or hydrogen gas, 
or any 1 term of 6. 

[Claim 8] The processor of the base characterized by using the art of the base of 
a publication for claim 1 thru/or any 1 term of 7. 

[Claim 9] The processor of the base characterized by forming a thin film at said 
processing room in the processor of the base which has the sealed cabin and 
processing room which were equipped with the exhaust air means at least on the 
base which carried out the art of the base of a publication to claim 1 thru/or any 1 
term of 7 in said sealed cabin. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art and processor of a base. It 
is related more with the art and processor of a base from which the organic 
system impurity or/and water molecule which adhered to the detail on the front 
face of a base are removed. 
[0002] 

[Description of the Prior Art] In recent years, in the display field and the semi- 
conductor field, further large capacity and densification are desired. It is necessary 
to realize a detailed display technique, a detailed circuit technique, etc. in these 
fields at this time. 

[0003] In order to attain the above-mentioned technique, in the reduced pressure 
(vacuum) ambient atmosphere, the washing process and the etching process are 
performed for the erector of various kinds [ processes / various kinds of / 
membrane formation processes, etching processes, and cleaning processes ] in the 
atmospheric-air ambient atmosphere to the base. 

[0004] Also in which process, to perform a certain processing to a base, it is 
necessary to hold the base front face before the processing to clarification. That 
is, it is important to remove the organic system impurity which exists on a base 
front face, and a water molecule as much as possible. This cleanliness will fall, or 
as for many properties of a base of having finished processing of each process, 
variation will become large when unstable. Consequently, there was a problem that 
the yield of the various products manufactured through each process fell. 
[0005] Conventionally, the following technique is known as an approach of coping 
with the above-mentioned problem. 

** How to perform various desiccation processings before forming a thin film on a 
base after carrying out wet washing of the base using pure water, various alcohol, 
or various solvents into atmospheric air. 

** How to perform various desiccation processings before forming a thin film on a 
base after carrying out wet etching of the base using various etching solutions into 
atmospheric air. 

** How to carry out dry etching of the base using various plasma into a vacuum. 
** How to make generate ozone and put a base to this ozone by decomposing the 
oxygen contained in atmospheric air, according to the light source of the ultraviolet 
rays which consist of a spectrum (there is wavelength of 200nm or more besides 
184nm) which are not singles, such as a low pressure mercury lamp, into 
atmospheric air. 

** How to deposit one or more layers of thin films on a base, and form a new 
clarification side on a base into a vacuum. 
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[0006] However, there are the following problems in the above-mentioned 
conventional technique. 

(1) Before the technique of the above-mentioned ** and ** forms a thin film on a 
base, its process of various desiccation processings is indispensable, and a 
manufacturing cost becomes high. Moreover, since it is exposed to atmospheric air 
after processing, the organic substance and a water molecule will carry out the 
reattachment to a base front face. 

(2) Since the granularity on the front face of a base increases by etching and the 
surface smoothness of a base also falls, turbulence generates the technique of the 
above-mentioned ** and ** in the thin film produced on the base, or the structure. 

(3) Polymer rye ZESHON of the organic substance removed from the base will 
occur, and the reattachment of the technique of the above-mentioned ** will be 
carried out to a base. Moreover, the generating effectiveness of ozone is low under 
reduced pressure. 

(4) Since the process under a vacuum increases, and a manufacturing cost 
becomes high and the technique of the above-mentioned ** has the quality-of- 
the-material dependency of a base, its constraint is large. 

[0007] 

[Problem(s) to be Solved by the Invention] This invention sets it as the 1st 
purpose to offer the art and processor of a base in which the organic substance 
removed from the base does not carry out the reattachment. 
[0008] Moreover, this invention sets it as the 2nd purpose to offer the art and 
processor of a base from which a water molecule is efficiently removable, without 
increasing down stream processing. 

[0009] Furthermore, it sets it as the 3rd purpose for the process of various 
desiccation processings to be unnecessary and to offer the art and processor of a 
base with few quality-of-the-material dependencies of a base by processing that 
there are few granularity increases on the front face of a base and falls of surface 
smoothness, before this invention forms a thin film on the processed base. 
[0010] 

[Means for Solving the Problem] A summary exists in the art of the base 
characterized by putting the base arranged in the sealed cabin where this invention 
was equipped with the exhaust air means at least to ozone gas or/and the heated 
gas. 
[0011] 

[Embodiment of the Invention] Below, an operation of each claim concerning this 
invention is explained. 

[0012] In invention concerning claim 1, since the base arranged in the sealed cabin 
equipped with the exhaust air means at least is put to ozone gas, the amount of 
survival of the organic system impurity which exists on a base can be reduced. 
[0013] In invention concerning claim 2, since it is put to the gas with which the 
base arranged in the sealed cabin equipped with the exhaust air means at least 
was heated, the amount of survival of the water molecule which exists on a base 
can be reduced. 

[0014] In invention concerning claim 3, since the base arranged in the sealed cabin 
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equipped with the exhaust air means at least is put to ozone gas and the heated 
gas, the amount of survival of an organic system impurity and the amount of 
survival of a water molecule which exist on a base can be reduced to coincidence. 
[0015] In invention concerning claim 4, since the high impurity concentration 
contained in said ozone gas is 10 or less ppb, the amount of survival of the organic 
system impurity which exists on a base can be lessened further. 
[0016] In invention concerning claim 5, since the high impurity concentration 
contained in said heated gas is 10 or less ppb, the amount of survival of the water 
molecule which exists on a base can be lessened further. 

[001 7] In invention concerning claim 6, since the temperature of said heated gas is 
80 degrees C or more, the effectiveness of reducing the amount of survival of the 
water molecule which exists on a base increases remarkably. Consequently, 
shortening of the processing time of a base is also attained. <BR> [0018] In 
invention concerning claim 7, since said heated gas is one gas chosen from rare 
gas, nitrogen gas, ozone gas, or hydrogen gas, the art of a base with a high removal 
operation of the water molecule which exists on a base is obtained. 
[0019] In invention concerning claim 8, since the art of the base of a publication 
was used for claim 1 thru/or any 1 term of 7, the processor of the base which can 
reduce the amount of survival of the organic system impurity which exists on a 
base, or/and the amount of survival of a water molecule is obtained. 
[0020] In invention concerning claim 9, in the processor of the base which has the 
sealed cabin and processing room which were equipped with the exhaust air means 
at least, in order to form a thin film at said processing room on the base which 
carried out the art of the base of a publication to claim 1 thru/or any 1 term of 7 
in said sealed cabin, the thin film by which structure was stabilized is obtained. 
[0021] Hereafter, the example of an embodiment of this invention is explained with 
reference to a drawing. 

[0022] (Sealed cabin equipped with the exhaust air means at least) The sealed 
cabin concerning this invention has the exhaust air means which can eliminate the 
ozone gas introduced into the airtight interior of a room, and the heated gas, as 
shown in drawing 2 , drawing 3 , or drawing 10 . Various general-purpose pumps 
may be used as an exhaust air means. When making the airtight interior of a room 
into the bottom of reduced pressure, various vacuum pumps are used suitably. 
Especially when there are many quantities of gas flow to introduce, multistage 
connection is made and two or more pumps are used. For example, the 
combination of a molecular drag pump (Daikin make, DMS600ACR) + mechanical 
booster-pump (made in [ Edwards ], QMB500) + dry pump (made in Edwards, 
QDP80) is mentioned. In this combination, continuous duty becomes possible by 
quantity-of-gas-flow 50SLM. 

[0023] As an ingredient which constitutes the wall of a sealed cabin, SUSs (31 6L, 
304L, etc.), aluminum, and nickel alloys (Hastelloy etc.) are mentioned, for example. 
Especially to introduce ozone gas into a sealed cabin, the wall of a sealed cabin 
needs to consist of high ingredients of ozone proof gas nature. As such an 
ingredient, 203-/SUS-31 6of Fe(s) L (SUS-316L in which 20Fe3 dozens of nm film 
was formed on the front face) is suitable, for example. It is advantageous from the 
point that the quality of the material does not reform by 03, and 03 does not 
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deactivate compared with aluminum. 

[0024] Moreover, when introducing the gas with which it was heated other than 03, 
as an ingredient which constitutes the wall of a sealed cabin, aluminum with 
which /SUS-316L (what prepared 20Cr3 film and 20Fe3 film in electrolytic 
polishing or the front face of SUS-316L which carried out compound electrolytic 
polishing), and surface roughness Ra were ground by about 0.1 micrometers, for 
example (Cr 203, Fe203) is used suitably. The point with few impurity gas 
evolutions from the ingredient itself which constitutes a front face is excellent. 
[0025] It is more desirable to have made it the gas which the exhaust air means 
countered mostly with the location connected to a sealed cabin, and prepared the 
location where a gas feed system is connected to a sealed cabin, and was 
introduced into the airtight interior of a room serve as a turbulent flow. It excels 
from the point that the effectiveness of this invention is not spoiled, without gas 
piling up, when this arrangement is adopted. For example, arrangement as shown in 
drawing 2 or dra wing 3 is mentioned. 

[0026] The TDS (Thermal Desorption Spectroscopy, temperature-programmed- 
desorption gas-analysis method) chemical laboratory was established in the sealed 
cabin mentioned above through the gate valve. In the TDS chemical laboratory, the 
organic system impurity and water molecule adhering to a base front face were 
made to break away by applying heat to a substrate, and the analysis apparatus 
which mentions the balking gas later estimated quantitatively. 
[0027] The TDS chemical laboratory is equipped with the exhaust air means, and 
the exhaust air means is suitably chosen like a sealed cabin by the ambient 
pressure force which carries out assay of the organic system impurity adhering to 
a base front face, or the water molecule. 

[0028] When the pressure of the TDS analysis interior of a room measured near 
the atmospheric pressure, Hitachi Tokyo Electronics TDS equipment (UG-21) was 
attached in the chemical laboratory ( drawing 2 ). Evaluation of the organic system 
impurity and water molecule which were desorbed from the base front face was 
carried out using APIMS (Atmospheric Pressure Ionization Mass Spectrometer, 
atmospheric-pressure-ionization-mass-spectrometry equipment) attached to TDS 
equipment. Moreover, Ar and N2 grade was suitably introduced as carrier gas 
during analysis. 

[0029] On the other hand, when measuring under reduced pressure, the TDS 
equipment made from electronic science (EMD-WA1000K) was attached in the 
chemical laboratory ( drawin g 3 ). Evaluation of the organic system impurity and 
water molecule which were desorbed from the base front face was carried out 
using QMS (Quadrupole Mass Analyzer, quadrupole mass spectrograph) attached 
to TDS equipment. 

[0030] (Base) As a base, glass substrates (HOUKEI acid alkali free glass, soda 
glass, quartz, etc.), Si wafer substrates (FZ (100), CZ (100), etc.), and ceramic 
substrates (aluminum2 03, SiC, etc.) are mentioned, for example. Moreover, what 
prepared various coats on these substrates is included. As various coats, 
aluminum, Mo, Ta, SiN, TiN, a-Si, etc. are mentioned, for example. Furthermore, it 
is an example of the base which carries out the laminating of these film and what 
arranged an electronic device or a circuit, the magnetic cell or the circuit and the 
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optical element, or the circuit on said substrate requires for this invention by 
carrying out configuration processing. 

[0031] As a base which has an electronic device or a circuit, they are TFT (Thin 
Film Transistor), MOSFET (Metal Oxide Semiconductor Field Emittion Transistor), 
or Diode Capacitor, for example. What was prepared is mentioned. When producing, 
the LCD eel (Liquid Crystal Display Cell) LCD, i.e., the passive-matrix mold, which 
has the segment electrode and common electrode which were formed especially 
with the transparent electrode, the LCD eel (Liquid Crystal Display Cell) LCD, i.e., 
the active-matrix mold, which has a TFT (ThinFilm Transistor) circuit, the art and 
processor of the base concerning this invention are used suitably. 
[0032] As a base which has a magnetic cell or a circuit, a magnetic disk, the 
magnetic head, and a magnetic card are mentioned, for example. As a base which 
has an optical element or a circuit, various kinds of carrier luminescence devices 
and the optical (optical MAG) disk which are represented by LED and 
semiconductor laser, for example are mentioned. 

[0033] (Ozone gas) The ozone gas concerning this invention is the mixed gas which 
consisted of 03, 02, and N2, and what has 03 concentration in the range of 1 ppm 
- 1000 ppm (03:(02+N2) =1:106-103) is used suitably. Gas constituents other than 
03, 02, and N2 are the impurities contained in ozone gas, for example, H20, and 
C02 and CH4 are mentioned. When referred to as 1000 or less ppb, since the 
amount of detection of the organic system gas impurity at the time of TDS 
measurement decreases greatly and the removal effectiveness of an organic 
system gas impurity becomes remarkable, the high impurity concentration 
contained in this ozone gas is desirable. Moreover, since it is saturated with a 
condition with few amounts of detection of an organic system gas impurity and can 
judge that the amount of organic system gas impurities which exists in a base front 
face became the minimum value mostly when this high impurity concentration is 
set to 10 or less ppb, it is more desirable. 

[0034] To what improved a part of 03 generation machine (the Sumitomo 
Precision Products make, SG-01A1) of marketing arranged near the sealed cabin, 
the ozone gas in this invention supplied 02 and N2 of 1 or less ppb, and 
manufactured high impurity concentration. The high impurity concentration of the 
obtained ozone gas is 1 or less ppb, and was introduced into the sealed cabin 
through piping of an ozone proof gas specification. Moreover, the high impurity 
concentration contained in the ozone gas which content high impurity 
concentration adds in ozone gas of 1 or less ppb, and introduces a suitable 
quantity of an impurity in a sealed cabin was changed in the range of 1 00 ppm - 
1ppb from the impurity addition system which becomes the piping section which 
connects a sealed cabin to 03 generation machine from the gas dilution system 
which combined with multistage N2 gas supply system which added 10 ppm of 
known impurities, and the massflow controller. 

[0035] (Heated gas) The type of gas which is easy to tell heat to a base as a 
heated gas concerning this invention through a gas, and can remove a water 
molecule from a base front face is desirable. From this reason, one gas chosen 
from rare gas (helium, Ar, etc.), nitrogen gas, ozone gas, or hydrogen gas is used 
suitably. 
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[0036] It is the impurity with which gas constituents other than the heated each 
gas are contained in the each heated gas, for example, H20, and C02 and CH4 are 
mentioned. When the heated gas is nitrogen gas, the high impurity concentration 
contained in nitrogen gas Content high impurity concentration in the piping section 
which connects the supply system and sealed cabin of nitrogen gas of 1 or less 
ppb From the impurity addition system which consists of a gas dilution system 
which combined with multistage the another supply system and another massflow 
controller of the nitrogen gas which added 100 ppm of known impurities, content 
high impurity concentration adds a suitable quantity of an impurity to the nitrogen 
gas of 1 or less ppb. The high impurity concentration contained in the nitrogen gas 
introduced into a sealed cabin was changed in the range of 100 ppm - 1ppb. When 
referred to as 1000 or less ppb, since the amount of detection of H20 at the time 
of TDS measurement decreases greatly and the removal effectiveness of H20 
becomes remarkable, the high impurity concentration contained in this heated each 
gas is desirable. Moreover, since it is saturated with a condition with few amounts 
of detection of H20 and can judge that the amount of H20 which exists in a base 
front face became the minimum value mostly when this high impurity concentration 
is set to 10 or less ppb, it is more desirable. 

[0037] As an approach of applying heat to a gas, a heater is attached in gas 
installation piping to a sealed cabin, for example, and the approach of heating 
indirectly through piping is mentioned. When it considers as 50 degrees C or more, 
since the amount of detection of H20 at the time of TDS measurement decreases 
greatly and the removal effectiveness of H20 becomes remarkable, the 
temperature of the heated each gas is desirable. Moreover, since it is saturated 
with a condition with few amounts of detection of H20 and can judge again that 
the amount of H20 which exists in a base front face became the minimum value 
mostly when this temperature is made into 80 degrees C or more, it is more 
desirable. 

[0038] (Processor of the base which has the sealed cabin and processing room 
which were equipped with the exhaust air means at least) The processing room is 
established in the sealed cabin which mentioned above the processor of the base 
concerning this invention through the gate valve. The processing room is equipped 
with the exhaust air means at least. The exhaust air means is suitably chosen by 
airtight indoor working pressure like a sealed cabin. The exhaust air means suitably 
depended for and chosen as airtight indoor working pressure independently 
depending on the case may be established. Therefore, there is especially no limit in 
the internal pressure of a processing room. 

[0039] Although a thin film is formed in the processing interior of a room on the 
base which finished predetermined processing in the sealed cabin, the thin film 
formation approaches may be any. For example, as for the case under atmospheric 
pressure, in under reduced pressure, such as the applying method and the 
galvanizing method, vacuum deposition, a spatter, a CVD method, etc. are 
mentioned. 

[0040] Although there is no limit in the ingredient of the thin film formed, in case a 
thin film is formed, a base may be suitably heated or cooled from the purpose 
which controls many properties, adhesion, etc. of a thin film. Moreover, electric 
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field or/and a magnetic field may be introduced in the space in which a thin film is 
formed. 

[0041] (The evaluation approach of a base) Below, the evaluation approach of the 
base applied to this invention using drawin g 2 and drawin g 3 R> 3 is explained. 
[0042] (1) When the pressure of the TDS analysis interior of a room was near the 
atmospheric pressure, the ** bases I and II were set to the pivotable base 
electrode holder of a sealed cabin. 

** Base I was moved to the TDS equipment which impurity gas concentration 
other than Ar is purged by the high grade Ar of 1 or less ppb, and always has it in a 
pure ambient atmosphere. 

** Carrying out 2 l/min supply of the Ar, Base I was heated from a room 
temperature to 500 degrees C, and the carrier Ar gas by which the gas from which 
it was desorbed in the process is contained was analyzed by APIMS. 
** Processing according Base I to ozone gas or/and the heated gas was 
performed to Bases I and II after moving to a sealed cabin. 

** Like the above-mentioned ** and **, Base II was moved to TDS equipment and 
it analyzed by APIMS. 

[0043] (2) When the pressure of the TDS analysis interior of a room was under 
reduced pressure, the **' bases I and II were set to the pivotable base electrode 
holder of a sealed cabin. 

** Base I was moved to the TDS equipment beforehand decompressed to 2x10- 
9Torr after decompressing 'sealed cabin to 1x10-6Torr. 

** The 'base I was heated from a room temperature to 500 degrees C, and the gas 
from which it was desorbed in the process was analyzed by QMS. 
** Processing according the 'base I to ozone gas or/and the heated gas was 
performed to Bases I and II after moving to a sealed cabin. 

** Like 'above-mentioned **' and **', Base II was moved to TDS equipment and it 
analyzed by APIMS. 

[0044] (The evaluation approach of a thin film) As evaluation criteria of aluminum 
thin film concerning this invention, specific resistance, a hillock, hot-pure-water 
oxidation, and crystallinity are mentioned. Each of these evaluation approaches are 
indicated below. 

[0045] [Specific resistance] specific resistance (ohm-cm) was computed from the 

product of sheet resistance (omega/**) and thickness (nm). Sheet resistance was 

measured to the thin film immediately after membrane formation (on a base) using 

HA-6100/RG-1000E made from NAPUSON. Then, patterning processing of the 

thin film was carried out, and the thickness of a sheet resistance measurement 

part was measured by DEKTAK-3030 made from ULVAC. 

[0046] The [hillock] hillock was measured with the following procedures. 

** The thin film immediately after membrane formation (on a base) was observed 

with the optical microscope, and the photograph was taken. 

** Annealing treatment of the thin film (every base) of the above-mentioned ** 

was carried out at 400 degrees C under N2 ambient atmosphere for 2 hours. 

** The thin film (on a base) which finished processing of the above-mentioned ** 

was observed with the optical microscope, and the photograph was taken. 

** The number of the hillocks in the photograph (scale factor: 825) of the above- 
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mentioned ** and ** was measured respectively, it asked for the difference, and 
/the existence of the increment in a hillock per unit area was investigated. Hillock 
size measured the thing about hundreds of nm or more. 

[0047] [Hot-pure-water oxidation] hot-pure-water oxidation was measured with 
the following procedures. 

** The thin film after thickness measurement (on a base) was immersed in 80- 
degree C ******** for 20 minutes by the above-mentioned specific resistance. 
** The thickness of a thin film (on a base) which finished processing of the above- 
mentioned ** was measured. When the thickness after immersion increased from 
immersion before, aluminum oxidized, it changed to AIOX and it was judged that 
the volume increased. The existence of this oxidation state was separately 
checked using XPS (Xray Photoelectron Spectroscopy, X-ray photoelectron 
spectroscopy). 

[0048] [Crystalline] crystallinity measured diffraction reinforcement with the Riken 
X diffraction measuring device after cutting into 3cm angle the base to which the 
thin film immediately after membrane formation adhered. 
[0049] 

[Example] Although an example is raised to below and this invention is explained 
more to a detail, this invention is not limited to these examples. 
[0050] (Example 1) In this example, the base was arranged in the airtight interior of 
a room shown in drayying 2 , and the amount of survival of the organic system 
impurity which exists on a base before and after putting to ozone gas [ near the 
atmospheric pressure ] was investigated in the TDS chemical laboratory 
established in the sealed cabin through the gate valve. In the TDS chemical 
laboratory, it was made to secede from the organic system impurity adhering to a 
base front face, and applying heat to a substrate estimated the balking gas 
quantitatively using APIMS. As a base, Si wafer (FZ (100)) or glass (#7059) was 
used. 

[0051] Below, it explains according to an experiment procedure. 

(1) Processing shown in ** and ** of a degree was performed one by one, and the 
base of two sheets was washed. 

** Ultrapure water (specific resistance: 18 M omega) immersion of the cassette 
(quality of the material: tefzel) containing a base was carried out, and it applied 
megasonic (0.8MHz) one for 10 minutes into ultrapure water. 
** Spin desiccation (for 850rpm and 2 minutes) of the base which finished 
processing of the above-mentioned ** was carried out. 

(2) After inserting in the airtight interior of a room the cassette containing the 
base of two sheets which finished processing of the above (1), the base of one 
sheet was moved to the TDS chemical laboratory, while it had been unsettled, it 
made it secede from the organic system impurity adhering to a base front face, 
and measured the amount of balking by APIMS. 

(3) Other bases of one sheet were put to ozone gas by introducing ozone gas into 
the airtight interior of a room the following condition. 

- distributed gas: — high-impurity-concentration [ of O3100 ppm/02:N2=1:4 and 
ozone gas ]: — internal pressure [ of 1 or less ppb and a sealed cabin ]: — 
760Torr and supply time amount: — moved the base which finished processing of 
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10min (4) above (3) to the TDS chemical laboratory, it was made to secede from 
the organic system impurity which adhered to the base front face like the above 
(2), and the amount of balking was measured. 

[0052] Drawin g 1 is as a result of [ of the amount of organic system impurities 
(mass number 28) which seceded from the base front face before and after putting 
to ozone gas ] measurement. Drawing 1 showed that it was not dependent on the 
quality of the material of a base, and the organic system impurity was removed on 
the front face of the base put to ozone gas. 

[0053] (Example 2) In this example, a base is arranged in the airtight interior of a 
room shown in drawing 3 , and the point which put the base to ozone gas in the 
sealed cabin under reduced pressure differs from an example 1. The TDS chemical 
laboratory was also made into the bottom of reduced pressure of a sealed cabin 
and this level, it was made to secede from the organic system impurity adhering to 
a base front face, and applying heat to a substrate estimated the balking gas 
quantitatively using QMS. Other points presupposed that it is the same as that of 
an example 1. 

[0054] Below, it explains according to an experiment procedure. 

(1) The base of two sheets was washed like the process (1) of an example 1. 

(2) After inserting in the airtight interior of a room the cassette containing the 
base of two sheets which finished processing of the above (1), the airtight interior 
of a room was decompressed to 1x10-6Torr. 

(3) The base of one sheet was moved to the TDS chemical laboratory beforehand 
decompressed to 2x10~9Torr, while it had been unsettled, it made it secede from 
the organic system impurity adhering to a base front face, and measured the 
amount of balking by QMS. 

(4) Other bases of one sheet were put to ozone gas by introducing ozone gas into 
the airtight interior of a room the following condition. 

- Move the base which finished processing of 10min (5) above (4) to the TDS 
chemical laboratory beforehand decompressed to 2x10-9Torr. distributed gas: — 
high-impurity-concentration [ of O3100 ppm/02:N2=1:4 and ozone gas ]: — 
internal pressure [ of 1 or less ppb and a sealed cabin ]: — 700Torr and supply 
time amount: — It was made to secede from the organic system impurity which 
adhered to the base front face like the above (2), and the amount of balking was 
measured. 

[0055] Drawin g 4 is as a result of [ of the amount of organic system impurities 
(mass number 28) which seceded from the base front face before and after putting 
to ozone gas ] measurement. Dr awing 4 showed that it was not dependent on the 
quality of the material of a base, and the organic system impurity was removed on 
the front face of the base put to ozone gas under reduced pressure. 
[0056] (Example 3) In this example, the base was arranged in the airtight interior of 
a room shown in drawin g 2 , and the amount of survival of the water molecule 
which exists on a base before and after putting to the gas heated [ near the 
atmospheric pressure ] was investigated in the TDS chemical laboratory 
established in the sealed cabin through the gate valve. 50-degree C nitrogen gas 
was used as a heated gas. 

[0057] In the TDS chemical laboratory, the water molecule adhering to a base front 
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face was made to break away, and applying heat to a substrate estimated the 
balking gas quantitatively using APIMS. As a base, Si wafer (FZ (100)) or glass 
(#7059) was used. Other points presupposed that it is the same as that of an 
example 1. 

[0058] Below, it explains according to an experiment procedure. 

(1) The base of two sheets was washed like the process (1) of an example 1. 

(2) After inserting in the airtight interior of a room the cassette containing the 
base of two sheets which finished processing of the above (1), while it had been 
unsettled, moved to the TDS chemical laboratory, and the water molecule adhering 
to a base front face was made to break away, and the base of one sheet measured 
the amount of balking by APIMS. 

(3) Other bases of one sheet were put to nitrogen gas by introducing nitrogen gas 
into the airtight interior of a room the following condition. 

- Distributed gas : N2 (temperature of 50 degrees C, flow rate 50SLM) 

- high-impurity-concentration [ of nitrogen gas ]: — internal pressure [ of 1 or 
less ppb and a sealed cabin ]: — 760Torr and supply time amount: — moved the 
base which finished processing of 10min (4) above (3) to the TDS chemical 
laboratory, the water molecule which adhered to the base front face like the above 
(2) was made to break away, and the amount of balking was measured. 

[0059] Drawing 5 is as a result of [ of the water molecular weight (mass number 
18) which seceded from the base front face before and after putting to the heated 
nitrogen gas ] measurement. Drawing 5 showed that it was not dependent on the 
quality of the material of a base, and the water molecule was removed on the front 
face of the base put to the heated nitrogen gas. 

[0060] (Example 4) In this example, a base is arranged in the airtight interior of a 
room shown in drawing 3 , and the point put to the nitrogen gas which had the 
base heated in the sealed cabin under reduced pressure differs from an example 3. 
The TDS chemical laboratory was also made into the bottom of reduced pressure 
of a sealed cabin and this level, the water molecule adhering to a base front face 
was made to break away, and applying heat to a substrate estimated the balking 
gas quantitatively using QMS. Other points presupposed that it is the same as that 
of an example 3. 

[0061] Below, it explains according to an experiment procedure. 

(1) The base of two sheets was washed like the process (1) of an example 1. 

(2) After inserting in the airtight interior of a room the cassette containing the 
base of two sheets which finished processing of the above (1), the airtight interior 
of a room was decompressed to 1x10-4Torr. 

(3) While it had been unsettled, moved to the TDS chemical laboratory beforehand 
decompressed to 2x10-9Torr, and the water molecule adhering to a base front 
face was made to break away, and the base of one sheet measured the amount of 
balking by QMS. 

(4) Other bases of one sheet were put to nitrogen gas by introducing nitrogen gas 
into the airtight interior of a room the following condition. 

- Distributed gas : N2 (temperature of 50 degrees C, flow rate 50SLM) 

- high-impurity-concentration [ of nitrogen gas ]: — internal pressure [ of 1 or 
less ppb and a sealed cabin ]: — 700Torr and supply time amount: — moved the 
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base which finished processing of 10min (5) above (4) to the TDS chemical 
laboratory beforehand decompressed to 2x10-9Torr, the water molecule which 
adhered to the base front face like the above (2) was made to break away, and the 
amount of balking was measured. 

[0062] Drawin g 6 is as a result of [ of the water molecular weight (mass number 
1 8) which seceded from the base front face before and after putting to the heated 
nitrogen gas ] measurement Drawing 6 showed that it was not dependent on the 
quality of the material of a base, and the water molecule was removed on the front 
face of the base put to the nitrogen gas heated under reduced pressure. 
[0063] Although nitrogen gas was used as a heated gas in the examples 3 and 4, 
even if it used rare gas (for example, helium, Ar, Xe, etc.), ozone gas, or hydrogen 
gas instead of nitrogen gas, it was checked separately that there is the same 
operation. Especially when ozone gas is adopted as a heated gas, an example 1, 2 
and an example 3, or effectiveness of 4 can be realized to coincidence. That is, 
since the organic system impurity and water molecule which exist on the front face 
of a base were removable to coincidence, shortening of down stream processing 
could be attained and the art of the possible base of low-cost-izing was obtained. 
[0064] (Example 5) In this example, it differs from an example 1 in that the high 
impurity concentration contained in ozone gas was changed in the range of 1 ppm 
- 1ppb. Glass (#7059) was used as a base. Other points presupposed that it is the 
same as that of an example 1. 

[0065] Drawing 7 is the result of measuring the high impurity concentration 
contained in ozone gas, and the amount of the organic system impurity which 
remains on the base front face after processing. Since the amount of the organic 
system impurity which secedes from a base front face at the time of TDS 
measurement decreased rapidly from drawing 7 when referred to as 1 ppm or less, 
it turned out that the amount of the organic system impurity which remains on a 
base front face decreases. Moreover, since the inclination to which the amount of 
the organic system impurity which secedes from a base front face decreases 
eased sharply when referred to as 10 or less ppb, it was judged that the amount of 
the organic system impurity which remains on a base front face approached the 
minimum value mostly. 

[0066] (Example 6) In this example, it differs from an example 3 in that the high 
impurity concentration contained in the heated nitrogen gas was changed in the 
range of 1 ppm - 1ppb. Glass (#7059) was used as a base. Other points 
presupposed that it is the same as that of an example 3. 
[0067] D rawin g 8 is the result of measuring the amount of the high impurity 
concentration contained in the heated nitrogen gas, and the water molecule which 
remains on the base front face after processing. Since the amount of the water 
molecule which secedes from a base front face at the time of TDS measurement 
decreased rapidly from d rawin g 8 when referred to as 1 ppm or less, it turned out 
that the amount of the owner water molecule which remains on a base front face 
decreases. Moreover, since the inclination to which the amount of the water 
molecule which secedes from a base front face decreases eased sharply when 
referred to as 10 or less ppb, it was judged that the amount of the water molecule 
which remains on a base front face approached the minimum value mostly. 
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[0068] (Example 7) In this example, it differs from an example 3 in that whenever 
[ stoving temperature / of nitrogen gas ] was changed in room temperature (about 
20 degrees C) -400 degree C. Glass (#7059) was used as a base. Other points 
presupposed that it is the same as that of an example 3. 

[0069] Drawing 9 is the result of measuring the temperature of nitrogen gas, and 
the amount of the water molecule which remains on the base front face after 
processing. Since the amount of the water molecule which secedes from a base 
front face decreased rapidly from drawing 9 when it considered as 50 degrees C or 
more, it turned out that the amount of the water molecule which remains on a base 
front face decreases. Moreover, since the inclination to which the amount of the 
water molecule which secedes from a base front face decreases eased sharply 
when it considered as 80 degrees C or more, it was judged that the amount of the 
water molecule which remains on a base front face approached the minimum value 
mostly. 

[0070] (Example 8) In this example, the thin film was formed at the processing 
room on the base put to the gas heated in the sealed cabin shown in drawing 10 in 
the front face, and many properties of the produced thin film were investigated. 
[0071] As a heated gas, glass (#7059) was used as a base and aluminum was used 
for nitrogen gas as a thin film. The evaluated film properties are specific 
resistance, a hillock, hot-pure-water oxidation, and crystallinity. 
[0072] Below, it explains according to an experiment procedure. 

(1) The same base washing as the process (1) of an example 1 was performed. 

(2) The cassette containing the base which finished processing of the above (1) 
was inserted in the sealed cabin. 

(3) Evacuation of the airtight interior of a room was carried out to 1x10-4Torr. 

(4) As membrane formation pretreatment, by [ which adjust exhaust air 
conductance ] having been heated, nitrogen gas (temperature [ of 150 degrees C ], 
flow rate 50SLM) installation was carried out, the airtight indoor pressure was set 
to 5Torr(s), and purge processing was carried out for 1 minute. 

(5) After suspending the nitrogen gas supply to a sealed cabin, evacuation of the 
airtight interior of a room was carried out to 1x10-2Torr. 

(6) The above (4) The process of - (5) was repeated 4 times. 

(7) Evacuation of the airtight interior of a room was carried out to 5x10-7Torr. 

(8) The base was moved to the processing room which has carried out evacuation 
to 5x10-7Torr separately from the sealed cabin. 

(9) At the processing room, high-frequency power (or direct current power of 
power-flux-density 4 W/cm2) with a frequency [ of power-flux-density 1.5 
W/cm2 ] of 13.56MHz was supplied to the cathode, the plasma was generated, and 
the aluminum film with a thickness of 200nm was formed on the heated base (150 
degrees C). 

[0073] The above (1) The sample produced according to the process of - (9) was 
called **** 8. 

[0074] (Example 1 of a comparison) In this example, pretreatment (6) of the base in 
an example 8, i.e., process [ of an example 8 ] (3) - was deleted. Other points 
presupposed that it is the same as that of an example 8. 
[0075] The sample produced by this example was called the trial ratio 1. 
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[0076] Table 1 is as a result of [ which were performed to each sample produced 
in the example 6 mentioned above and the example 1 of a comparison ] specific 
resistance, a hillock, hot-pure-water oxidation, and as a result of [ about 
crystallinity / evaluation ]. 
[0077] 
[Table 1] 
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[0078] Table 1 showed that it was the thin film by which the direction of **** 6 
was stabilized compared with the trial ratio 1. Therefore, in the display field, the 
semi-conductor field, etc., when various thin films were produced, it was judged by 
using the art of the base concerning this invention that it was raised by the 
stability of membrane structure. 

[0079] Moreover, generally, since crystallinity had been improved, it was judged 
that the art of the base concerning this invention almost had neither the 
granularity increase in a processing side, nor the fall of surface smoothness. 
[0080] Although this example examined the art of the base applied to this invention 
using the easy monolayer of structure, it cannot be overemphasized that it is 
effective also in the process which produces a semiconductor device, TFT-LCD, 
etc. of the various kinds which have multilayer structure and complicated 
structure. 
[0081] 

[Effect of the Invention] According to this invention, as explained above, a water 
molecule can be removed efficiently, without the organic substance removed from 
the base not carrying out the reattachment, but increasing down stream 
processing, before forming a thin film on the processed base, the process of 
various desiccation processings is unnecessary, and the art and processor of a 
base with few quality-of-the-material dependencies of a base are obtained by 
processing that there are few granularity increases on the front face of a base and 
falls of surface smoothness. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[D rawin g 1] It is the graph which shows the measurement result of the amount of 
the organic system impurity which seceded from the base front face before and 
after putting to ozone gas [ near the atmospheric pressure concerning the example 
1 of this invention ]. 

[Drawing 2] It is the typical sectional view of the processor of the base which 
consists of a sealed cabin concerning the example 1 of this invention, and a TDS 
chemical laboratory. 

[D rawin g 3] It is the typical sectional view of the processor of the base which 
consists of a sealed cabin concerning the example 2 of this invention, and a TDS 
chemical laboratory. 

[Drawing 4] It is the graph which shows the measurement result of the amount of 
the organic system impurity which seceded from the base front face before and 
after putting to ozone gas under reduced pressure concerning the example 2 of 
this invention. 

[Drawing 5] It is the graph which shows the measurement result of the amount of 
the water molecule which seceded from the base front face before and after 
putting to the nitrogen gas heated [ near the atmospheric pressure concerning the 
example 3 of this invention ]. 

[Drawing 6] It is the graph which shows the measurement result of the amount of 
the water molecule which seceded from the base front face before and after 
putting to the nitrogen gas heated under reduced pressure concerning the example 
4 of this invention. 

[ D r awing 7] It is the graph which shows the measurement result of the high 
impurity concentration contained in the ozone gas concerning the example 5 of 
this invention, and the amount of the organic system impurity which remains on 
the base front face after processing. 

[Drawing 8] It is the graph which shows the measurement result of the amount of 
the high impurity concentration contained in the heated nitrogen gas concerning 
the example 6 of this invention, and the water molecule which remains on the base 
front face after processing. 

[Drawing 91 It is the graph which shows the measurement result of the 
temperature of the nitrogen gas concerning the example 7 of this invention, and 
the amount of the water molecule which remains on the base front face after 
processing. 

[Drawing 10] It is the typical sectional view of the processor of the base which 
consists of a sealed cabin concerning the example 8 of this invention, and a 
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processing room. 
[Description of Notations] 
200,300,900 Sealed cabin, 
201, 301, 901 TDS equipment, 
202 ARMS, 

203, 303, 903 03 generation machine, 

204, 304, 904 ** gas-generator style, 

205, 305, 905 Gas diluter, 

206, 306, 906 Standard chemical cylinder, 

207, 307, 907 Base I 

208, 308, 908 Base II, 

209, 309, 909 Base electrode holder (cassette), 

210, 310, 320, 910, 931 Turbo molecular pump 

211, 311, 911 Gate valve, 

212 312 Base at the time of TDS measurement, 

213 313 Base electrode holder of TDS equipment, 

214 Infrared Lamp, 

215 High Grade Ar Installation Rhine, 

216 Ar Rhine between TDS Equipment and APIMS, 
217, 218, 317, 318, 917, 918 High grade N of two lines 
219, 319, 919 High grade 02 line, 

302 QMS, 

314 Infrared Installation Equipment, 

912 Base of Processing Interior of a Room, 

930 Processing Room, 

932 Ar Rhine, 

933 Aluminum Target, 

934 A substrate electrode holder—cum-a cathode. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



file://C:¥Documents%20and%20Settings¥kougo.j¥My%20Documents¥JPOEn¥JP-A... 2005/1 2/1 3 



JP-A-H09-213664 



17/20 s<—i> 



6 



1 t. 

ii Eg 

■ « 

B 



o 


O 


#7059 




X 


Fz (100) 










o 






X 




1 


1 





[Draw ing 2] 
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[Drawing 5] 
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[Drawing 6] 
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O #7059 
X Fz (100) 



o 

X 



O # 7059 
X Fz (100) 



o 

X 



18/20 ^ — v 



file://C:¥Documents%20and%20Settings¥kougoj¥My%20Documents¥JPOEn¥JP-A... 2005/12/13 



JP-A-H09-2 13664 



19/20 ^— v 



I 




[ Drawin g 8] 



[Drawing 9] 
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[0004] No matter the process, no matter the treatment being performed on a substrate, 
it is necessary to maintain the purity of the substrate surface before the treatment. That 
is to say, it is important to eliminate, as thoroughly as possible, the organic impurities 
and water molecules which exist on the surface of the substrate. Should the degree of 
purity be lowered or be unstable, the variations in the properties of the substrate after 
each process of the treatment will be larger. As a result, there was the problem that the 
yield of various manufactured products was lowered after undergoing each process. 
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[0025] *x»A*w»**»c»«sn*{(aitt^ 

^^inti^o WS-fcf. B23WiB3K:;jVr<fc5ft 

[0 0 2 6] IHL^ffiilcy- 
D S (Thermal Desorption Spectroscopy N ^SJ3^^i^7 

[0 0 2 7] TDS«-«fS«SP*¥S*ffll*T43»>x * 

[0 0 2 8] T d sftm&iH(om-ti&iz*iE}&&-?m%. 

TZiB&lctes BxOK«il^ rP^XlJcDT D Sig 
B CUG-2 1) *»#fS»cBiD^fc (0 2) o Mft 
^^&B»Ufe#«5R^*fi«^*»^OlWffittx TD 
50 S^fi(C{>fi§;Lfc A P 1 MS (Atmospheric Pressure I 
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onization Mass Spectrometer, ^C^jE-f # Z/itMMfr 

[0029] -77, KffiTTiwe"r*»frfc:tt^ 

3*®<DTD S81 (EMD-WA 1 0 0 0 K) £r^ v tff^ 
fcW0f*»fc (0 3) o SfkCT»&BML^#HBR7 
^^zk#^fp»iu T D S Lfc QMS 

(Quadrupole Mass Analyzer. KfiffiHSfrflTS) ^rffl 

[0 0 3 0] (SflO g{*i:LTte> ^7X1 10 

tg (^^g^T^i/^ytf^x. v-^tf^x. 535 

, S i ^x^S« (Fz- (100) , Cz (100) 

H) . ^7^7^xgifi (A I2O3. Si cf) tfW 

fe-&tto MSlibrfc!:, WAtf. A K Mo. T 
a, S i N. T i N> a-Si SWWf 6n*« ?6 

— tares *<> 20 
[0031] «^X?Xt±lHll8*#-r£iBf*i: LTtt, 

W^.tfT F T (Thin Film Transistor) . MO S F E T 
(Metal Oxide Semiconductor Field Emittion Transi 
stor) . X«\ Diode Capacitor *R»fcfc<Dftfc8*W f & 
tl^o *T*t. TFT (ThinFilm Transistor) lUgg^T 
WT^) L C D-fe;l/ (Liquid Crystal Display Cell) t~ 
^7^f^7vh^XSLCD^ iSK»3ffiT?Jg 

i«*nfc-b ^ v h«ffiatf 3^>«ffi**trs lcd 

(Liquid Crystal Display Cell) -T^t^itM^ 
b^XSLCD^ltS^t, *KMIC«*af*0 30 

[0 0 3 2] «jBR?XttHI»«#-rs»f*i:LTtt. 

[0 0 3 3] (;tw#x) *»M»Cffa^/V*X 
ChiftKtf 1 p pm-l 0 0 0 p pm (O3 : (O2 + 

N2) = 1 : 1 o 6 ~ 1 0 3 ) <Dmmc%>2>*><DWfiFmic 40 

ffll^Wc O3. OzRTfNzOWiDitXjSftifiXVz/ 

#xfc*£fts^«rc*t>. m«HzO. C02, c 

SM\ 1 0 0 0 p p b&TFt LTct^, TDSjB»J^<D 

1 0 P P bVLTthrct^, mw&UTs 

fcfcMWT*S;fc«K «fc9»$U\ so 



[0034] *»M*c*5»s*v/v«rxi±, umm^m 

»ce«Lfc7ffflM>03£j«B (ft2S»t&l3i«, SG- 
0 1 A 1 ) gpgfcfiLfcfcOlc. ;>Ftt»«B* 1 p p 

VA'X^ftilfilil ppbttTTSD, It^/V^ 

jS«£»ffi£*»^«Wk:. K^^M^l 0 p p 

^yv^xtc^oLT. «ffiSfc#A , rs*y>^rx^ 

-a S ns^Fffl^flSS^ 1 OOppm— 1 ppb <DSEBT 
[0 0 3 5] (jtoHftsnfeSt*) *HMi«:^SAnS»^n 

V\> c(DIto^, flhffX (He. A rH) . ffl** 

x. *y>#xxt4***x^6aiR5ns 1 oo^rx 

[0 0 3 6] ^P^^n^c^^tO^X^^^ftD^ 

sn^««wc**ns^M*7?«D. #»j;u£h 2 o. c 
02. cH4*w&ns 0 iaSi?n^a^2i*x(o 

efflHc, K&0?F*e%* 1 0 0 p p mSsinbfc^IgtfX 

^w^w^Mwaistf 1 p p bvcF<Dmm*?x\cffi 

1 0 0 p pm~i p p b(ommx^{t^^:rc 0 C(D 
#*j»«nfc»f*fcfrsn»^««s«. iooo P 

Lt\ 0 ppbJ^T£L;fc£ 

[0 0 3 7] »WcSft«riDAS^t LTtt. ffiMtfcf* 

«^^o«rxs»AiEefct-*-*ant)m^ gffg^/r 
LTIIB»WlC3W»-r«^rtt3VW6ti*. *iral»Srtt;fe 

[0 0 3 8] Oft<4:fe^«#a*iix.fc«fB*&0 r 
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[0039] mssf*3T-i±. m-mmic^xm^fum 

[0040] mi&2ft%mmcDMmicfflmii.m^£>\ m 
£ft. iiai*^^3ns^KF*itc«Jixi±/s:?>'^^ 

[00 41] (S#<OffWffi75-?£) KTTIi, 02St>*ia 

3 ^m^x^mmc^mw^wmrnk^trnm-r %>„ 
[0042] cdtds ^m^s-tsti^nsMm 

® mw i so - 1 i ^m^^mmmtzmw*-)^-?— 

ic-fe-y hbfto 

© ftA r l^ffl^Mf^XfjggEtfl p p hUT<DM 
MSA rTv^-v> - 2tLTj#^*3IH^:ic^5T D S=gB 

© A r^r2 1 /m i n&ZGVtetfZ, gte I %mMfr 

55oots Tin^ L , ^commvWM L ft # x s 

tlS^-V'jr A r A P I MST^WLfto 

® S# I *mmm\c&§m., Sf£ I 1 I lc*Vis 

jfxxi±/Rmmisntc^.mc j; s^a^ss uft 0 

K)$-fc>\ A P I MST^WLfto 
[00 4 3] (2) TDS#W^rtOffi^MJET<DJ§ 

©' ^m^^r 1X10 - 6 Tor r fcMfiEfJ^ ^4£> 2 X 1 
0" 9 T o r r IcMJBE LT&S T D SlgSfc:, g{fc I ^ 

©' g# I ^ZSfr<=>5 0 0°C$T^O^L S ^OilgT' 
Sftllt L ft X Q M S T'^flT Lft „ 

©• i ttnmmicmmfe. s# i 1 i ic* w 

©' ±IB©' RWD' i:|wj«ltc. gfti i^TDsat 
Ic&mZi*, A P 1 M S?M Uft„ 

[0044] («sic»fwffi77?i) *fgB^tc#s a i mm 
Its, 

[0 0 4 5] [tb&Jn] tbStrt (Q • c m) it, h 
fita (Q/D) £ffi5JP (nm) ©ffifrC-WtBLfto 



>iy<DH A - 6 1 00/RG-1 000 E^rfflV^Tifli]^ 
Lft„ ??BS^^^--V^aL.T. ~>-hg 

#imii£mffi(Dmm%:U LVAC1iODEKTAK-30 
3 OT'PJ^LfCo 

[00 4 6] [fcn-y^] fca-y^ti N J,XTO¥-)lElCcfc 
«3$ij5£Lft„ 

© StMl«^(0?^fli (gffc_h) ^IftiTlfL, 
^JH^ffioftc 

10 © ±fH®c0^ (S^<r"t) ^Nzl^H^Ts 4 00 

© ±IB©©MS^**>lft3ll3i (»{*_h) ^ft^S&SI 

© ±IB®t®tD^* ({g^ : 8 2 5) tf^T^at 

ft 9 O t: P -y ^tii!lP©#SR^rli^fco to^W X*' 
tfc W n mg* «-h© <D ^ft W L fto 

[0047] [um7kmitt i^mymim, &rf<r>^-m 
20 ® ±m&m&xmmmi&&<»nm (»f*±) so 

°C ©fi^M7j<tc 2 0 #BBSfl| L ft. 

ggffc^tiTA 1 Oxtc^ftL-^IB^lt^TctfiJKfLfto 
clcD^fbmiOWMli:, XPS (Xray Photoelectron S 
pectroscopy. X W.^M^ ) ^rffl^TSU^5iIf! L 

ft a 

[0048] [fsjtffl ss^ttti. i&mwyk<Dmmtftt 

m L ft gf*£r 3cmftt7J7f-fy X Wi 

30 IslSTSiJ^eT-lsIf^fi^SiJ^Lftc 
[0 0 4 9] 

[0050] mmm 1 ) m 2 tc^Lft^ 

^r, ^^(cy-hM;U^/rLT^ftTDS»«^ 
(ctst^Tp^fto TDS^W^T-ti:, S^^^ibn^S 

fffl«»^A P I MS^fflt^T^SWtCfiqffiLfto 
a«:tLTli, S i ^ai/N (Fz (1 0 0) ) XIZJ}^ 
X (# 7 0 5 9) %fflt/>ft 0 

[0051] KTtii N mmmm^tct^xmm-r 

(1) ^£D®Sa"©tC7KLft®a^r/l!I^ffl,\ 2«ZC0S 
»?rj7t^Lfto 

® »i*^Aoft*-tr-y h CUM : SriSM* 
Ofcfitri: 1 8MQ) SMTk^k:^ A*V -y 

so ^(0. 8MHz) ^1 0»ifc, 
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© ±B®<DiBlS*»Afca{**X«f (8 5 0 r 

prru 2#Ba) Lfc„ 

(2) ±IB (O OJtta^*?^.fc:2fecDa^Aofc* 
M^fifltt?-*, ^<Dgtflttffi£A P I MST'iBiJ^Lfc, 

• ^f&tfX : Oi 1 0 0 p p m/Oz : Nz = 1 : 4 

• *y>^X(D^M^iftS : 1 p p bJ^T io 

• ftt^<OF*JJE : 7 6 O T o r r 

• ft&ttH : 1 0 in i n 

(4) ±ta (3) <D$m*i&x-rc.mw*T d sftmm^ 

»U ±ffi (2) £|i3«fcSfl*Sfctt»L;fc#«R:F 

[0052] mm, *V'>isxicm'?M'<k<DMt&&w 
frzmmhrcmm&^mwm (1112 8) ow^jr 

MCW^ofc, 20 

[0 0 5 3] (S£SS0!I 2 ) *^|JTH±, 0 3 fcjjsbftjjlffi 

toimsLiSTte qms izm^Tjzmmcwm Lf Co 
[0054] ttTptt, mkmmc \-,rctf-3Twm-t 

( 1 ) $A0!l 1 <DI@ ( 1 ) £ 2 «JcD»#:^a^ so 

(2) ±B (1) 0»31*»^.fe2tSt«»Sfl* , Aoft* 
•feyWaraSSrt^ffALfcfc* ^m^^^rl x l o« 
T o r r ST'MJELfCo 

(3) 1 ft£DS»a*jaS©*$, S3feoT2 x 1 0- 9 
Tor r£Tigtj±LT&3TDS##T*'M£U 

(4) flko i tt<os*(4s w 

• : Os 1 0 0 p p m/0 2 : N2 = 1 : 4 

• ^y>A*X«D^M%iaS : 1 ppb«T 

• ^ffiS<0F*iJI : 7 0 0 T o r r 

• «*&B#K : 1 0 m i n 

(5) ±C (4) <0MS?r$?x.fcS^HU i S>oT2 x l 
0-»Tor rST«ELTS5TDSMl^U ± 
IB (2) fcra«fcS(*3SffifcM*Lfc*«»^M«!*« 

[0 0 5 5] 0 4 14, *VV*X»cl»-rfJ«OSi*«ffi 
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[0 0 5 6] ($mm3) *mTHZ. m2\C^Lfc9Lm 

[0 0 5 7] TDSMiTU Ktgtc^ipx. S C i; 
S i Vx.J\ (Fz (10 0) ) Xl±#^X (#70 

5 9) ^rffl^fc mcomt. mnmi tmmtvrc a 
[0058] HTT-a, mss^mcx^tci^^xmmt 

( 1 ) mmm 1 ©xg c 1 > t maic 2 feoai**^ 

(2) ±E (1) ©«yffi*»*fc2ft<oa{t:3B«AofcA 
SfTDS SMffSNfrU Sf**Sk:f*» 

(3) ffloiftoiWi, MS^rttc^o^-e^^" 

• m&lJ* ■ N2 (ig^5 0°C, ifi!5 OSLM) 

• ^Mi37.(0^tmm& : 1 p p bJWT 

• MS^OrtJE : 7 6 0 T o r r 

• 0«&B$Fi8 : 1 0 m i n 

(4) ±fB (3) OiMI*»*fti«:%T D S^ftS's 

»u ±15 (2) traates^asffit^Lfc*^* 
[0 o 5 9] msn, tami£tiitam#xtcm+ttiitit<D 

[0060] mmm 4 ) 0 3 icm Lfc^m 

TDS»«fSfc*?BStlRlU^^O»ETi:U SStc 

flfio^iii, *SaP3f:|SI«t Lfco 
[00 61] J-XTTHi, ^^JlfitrLfcA^T^-r 
5o 

( 1 ) *SEf?!l 1 <DIg ( 1 ) 2 ft©Sf**ifcj§> 

Lfc„ 

(2) ±13 (1) O«Hffi%»*fc2tt<0Si*:*«Aofc* 
•fe-y h**?Bi[rt'N»ALfe^ aflrt?: 1 x 1 0-< 
To r r$T*«JELfc„ 
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(3) 1 fe^ai*t±*^StOSS, W^oT2 X 1 0- 9 
TorrST«SLT^TDSMi^lU SftlK 

• m&fix : n 2 ass 5 o°c. mm 5 OSLM) 

• mmijxcD^mm&m : i PP b«T 

• *i3^<Drtj± : 7 0 0 T o r r 

- «*&Bf|18 : 1 0 m i n 10 

(5) ±ie (4) (omm^m^rcm^Mt>^r2xi 

0- 9 T o r r STHJELT*^ T D S iNffg^U ± 
E (2) fcB*k:af*^lcf«Lfc*^«WK« 

[0 0 6 2] B6fcl\ JnJftStl^:**^fXJc(|'rW»<0 
W*OT*6WKbfc7fc» : F« (OTftl 8) ©»Jj£IS 

[0 0 6 3] ^SSM 3 Rtf 4 T^i. jta£&2 nfcSf»£ L 20 

ra«^*ffli^tf, iMx^D^x cot 

WHe, Ar. Xe|) , ^V^V^FXXttzk^X* 
fcl\ §g*#'J 1 X« 2 fc*«iW3X« 4 <D«b*&RII$fc:* 

[0 0 6 4] (|£#S#lj5) *W3tfXfcl*S 30 

tffmmi t^%:z> 0 mtbtLTit, #^x (#705 

9) SrJB^fco fto^ti. 3i#£#ijl ^fej^^bfco 

[0065] mm, ^rv^^xic^ti^mmmm 

l^«»OiW>t§C t^^ofco £fc, 10 

[0066] mmme) *n^^nfcg^# 

Xfc:^$n3^iffi%rtBj8$: 1 p pm— 1 p p bOSEffl"? 
KA^:jaWWt«3i«4* 0 «tt£LTte\ #^X 
(# 7 0 5 9) ttm^tco fl60jft*±, *«OT3fcH«i: 

[0 0 6 7] B8ti\ ArtftSti^aiR*Xk:dSns^ 
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(DMtfWL'p-rZCttfftfr^tco 1 0 p p btTF 

[006 8] (ftAKfn 7 ) a**f XOftflftjB 

m&mU (#J2 0°C) -4 0 0 TIOKH"Cg*;fcja#5l 
S&#J3 tg^So LTtt. #^X (# 7 0 5 9) 

[0069] H9ii, ajR^rxoiasi:, Aaa^oaft: 
szk^os^js^-rsct^^-Q/fco sot 
[0070] (§nss#y 8 ) *«m±, m 1 0 icis ufc * 

[0 0 7 1 ] fta»snfc«f*fcLTt±S**X«r. Sf* 
^btt^7X (# 7 0 5 9) pfgfi^ LTttTVl/^ 

[0 0 7 2] CTFTtt. ^fMHfcLfctfoTKW-r 

( 1 ) mmm 1 ^ig en* H»ow*aia**ff ^ 

/Co 

(2) ±fS (1) Ofil*»*feS*tfAofc*-fey h 

(3) «SB^rt«r 1X10 4 Tor r 

(4) mmmneMthx. tmztiit&mxx oasi 

5 0°C, iffiSS 0 S LM) #AU i^y^^yx 
^WaS'TSCfcfc.fcD, «»SrtOffi**5 T o r r t 

(5) ^i^ii^x^ditifd^, MSB^rt 

* 1 X 1 0- 2 T o r r STUSfflHKl/fco 

(6) ±C (4) - (5) ^X@^4IU^0)MbrCo 
(7 ) M$i^5x 1 0 " 7 T o r r £T*3t^#E§(L 

(8) SIJ&5X 1 0- 7 To r rSTX2»aLT$Sia 

(9) jaas^*3i^>Tx a^sBfii. sw/cm 2 ^ 

»»13. 5 6MHzO»fltttA (Xtt. «ftfB«4 

w/cm 2 coiti5sa^) £#v-nc«*su y^xv 

*3i***. ijp^^nfcSf* ( 1 5 0°C) ±lcjp^ 2 0 
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[00 7 3] ±12 ( 1 ) — (9) OXS»cJ:»JfraiLfc 

una. umst^-mLtc. 
[oo74] (tmm i ) *mvit. mmm stents 

SttOfM&JI. f4*)-6*SitM8 0Xa (3) ~ (6) 
[0 0 7 5] *W-ef|=«Lfct8Bti, KM: l 

[ o o 7 6 ] * i «, ±a l femrnm e t jt»tw i r*ft 
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•ta^Bfift^-rss-aio^ft-r/^^x^T ft-lc 

[00 8 1 ] 

BSE®***] W±«B8Ufc«fc«5k:, #5SU3fc:J;*Uf, 

fro, a#o#«^tt^^&v^aftoffi^aarfjiD. 

[0 1 ] #5SW©*«Sfl!l 1 te«S*«Eifi«f^*lr>T* 

[02] ^^na^AKMi kiflieftffiSKVT dsm 
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[0 7] *%n(D«jtfl 5 »C«5* W»Xfe:$in5 

[0 8] *^(O^W6fc«SiD^snfea*55fXk: 
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